PEP-FOLD design, synthesis, and characteristics of finger-like polypeptides.
Polypeptides with finger-like structures can often intercalate into the grooves of DNA, thereby affecting DNA repair or activating gene transcription, both of which are crucial for the regulation of physiological processes. Their conserved amino acid sequence and simple structure have provided useful elements for the design and assembly of functional molecules. In this paper, using the C2H2 zinc finger domain and the PEP-FOLD3 online simulation platform 11 polypeptides containing 22 amino acid residues were designed. In addition, the CD spectroscopy was combined with the fluorescence spectroscopy to study the polypeptide structures and their interaction with DNA. Results showed that although addition of zinc ions affected the polypeptide structure, particularly of the polypeptides A4, B1, and B3, zinc ion was not an essential factor for increasing polypeptide-DNA interactions. Our study revealed an increase in the interaction strength between mutated polypeptides and DNA, suggesting that mutations disrupt polypeptide structure, and polypeptides interact with DNA by groove and electrostatic binding. Mutations at the 12th and 15th amino acid residues had the greatest effect. The stronger binding between A2 or B2 and DNA indicates that the polypeptide has a spatial structure that can stably interact with DNA. The structure and characteristics of these polypeptide domains can provide information for the design and development of new polypeptide functional molecules, which could have potential significance and applications. However, this information also suggests that there are many challenges facing polypeptide design due to the synergistic effects between the side chains of amino acid residues.